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Continuing th1__'educ_.ion, it is clear that thisvacuum matrix element vanishes,unless the set {i,, i_,..., i,}isa permutation oftheset{),,j_,..
. ,d,,} (this includes ,_ = m). inparticular, ,,o
relation is needed between two a's or between two a t 's. As we know, it turns out that [a,, = 0= [G (4) but these relations are redundant in the Fock representation. Also, only the totally symmetric (one-dimensional) representations of the symmetric (i.e., permutation) group _',_ occur.
To construct observables in the free theory we can use the number operator, nk, or the transition operator, nkl, nk= = = a a,.
The commutation relation,
[n_,,at_]_ = 5,,,,a_,
follows from Eq.(1).
The number operator has integer eigenvalues,
Using nk and nkt we can construct the Hamiltonian, 
Analogous formulas of higher degree in the a's and at's give interaction terms.
I want to pay special attention to couplings to external sources in the quon theory; in preparation for that I write the external Hamiltonian in the Bose case, 
This satisfies the commutation relation
Equations (9) and (12) 
that, together with the vacuum condition which characterizes the Fock representation, 
The commutation relation
[n ,,aLl-= ,mal (21) follows from the commutation relation Eq. (16) . The number operator again has integer eigenvalues; now, however, the number of particles in a single quantum state can only be zero or one, since Eq. (19) , which holds in the Fock representation, implies a! 2 = 0, nk(a ) 10)= *k,N(a]) 10),X = 0, 1.
Using nk and nkl we again can construct the Harniltonian, 
The external Hamiltonian satisfies the commutation relation,
The commutation relations Eq. (24) and Eq. (27) (28) and [Hezt, afar,,t2"" "a_.l-=/-.,X-"atata_,-,fl*,a_,+,'"a].,,h 12 (29) i so that the energy is additive for a system of free particles. 
the new condition
contains the parameter p which is the order of the parastatistics. The Hamiltonian for free particles obeying parastatistics has the same form, in terms of the number operators, as for Bose and Fermi statistics,
For interactions with an external source, we must introduce para-Grassmann numbers which make the interaction Hamiltonian an effective Bose operator. This is in analogy with the cases of external Bose and Fermi sources discussed above. We want
We accomplish this by choosing H,_, = _kt rr¢_, with
where the para-Grassmann numbers ck and c t obey
and the upper (lower) sign is for parabose-Grassmann (parafermi-Grassmann) numbers. The "etc." in Eq. (36) means that when some of the c's or ct's is replaced by an a or an a t, the relation retains its form, except when the a and a t can contract, in which case the contraction appears on the right-hand-side. For nonrelativistic theories,the x-space form of the transition operator is 
pl(x; y) = _bt(x)¢(y) + / d3z_pt(z)_)t(x)_p(y)¢(z) j d3zld3Z2¢(z2)_t(zl)¢t(x)_b(y)¢(Zl)¢(z2)
The apparent nonlocality of this formula associated with the space integrals has no physical significance.
To support this last statement, consider
where Q = f d_xjO(x). Equation (49) seems to have nonlocality because of the space integral in the Q factors; however, if 
3.2
The general quon algebra for -1 < q < 1.
The quon algebra,
which is a deformation of the Bose and Fermi algebras and interpolates between these algebras as q goes from 1 to -1 on the real axis, shares many qualitative features with the special case of q = 0 just discussed. In particular, the quon algebra also allows all representations of Sn. This algebra, supplemented by the vacuum condition I gave the precise algorithm in [33] .) As q approaches -1 from above, the more antisymmetric representations become more heavily weighted and at -1 only the antisymmetric representation survives.
As q approaches 1 from below, the more symmetric representations become more heavily Like the q = 0 case, the expression for nk or nkl is an infinite series in creation and annihilation operators; unlike the q = 0 case, the coefficients are complicated. The first two terms are
Here I gave the transition number operator nkt for k ---* l since this takes no extra effort. The general formula for the number operator is given in [22] following a conjecture of Zagier [19] . As before, the Hamiltonian is 
